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1
APPARATUS WITH THUMBNAIL DISPLAY

INCORPORATION BY REFERENC.

(L]

The present application claims priority from Japanese
application JP2003-121418 filed on Apr. 19, 2005, the con-
tent ol which 1s hereby incorporated by reference into this

application.

BACKGROUND OF THE INVENTION

Conventionally, in an apparatus with thumbnail display, in
order to enable selectively viewing the contents (1information)
ol various categories, such as, for example, television pro-
grams, pictures, video-recorded information, still frames or
the like, thumbnails, which are reduced specific images, have
been created for each content of those categories, and simul-
taneously displayed on the screen as a content menu screen
(1.e. thumbnail screen). Therefore, 1n the apparatus with
thumbnail display, it has been able to display and view the
desired content on the screen by selecting the thumbnail of the
desired content from the thumbnail screen.

In an exemplary apparatus with thumbnail display, the
display screen 1s divided into sections for a TV program, a
library, and the Internet starting from the top. In the TV
program section, thumbnails for TV channels are arranged
and displayed. In the library section, thumbnails for files for
cach content stored 1n folders registered 1n the library of a
hard disc (e.g. video-recorded program file, moving image
video file, still image file, voice file, Internet data file or the
like) are arranged and displayed. In the Internet section,
thumbnails for Internet data introduction information are
arranged and displayed. (Reference may be made to JP-A-
2004-221672 for example.

In this apparatus with thumbnail display, since each thumb-
nail 1s displayed with a space between each, it 1s possible to
clearly identity the thumbnail. Furthermore, the thumbnails
arranged 1n these TV program, library, and Internet sections
always scroll on the display screen from right to left. There-
tore, even 1f there are too many thumbnails to be displayed on
one screen, they are sequentially and repeatedly displayed on
the screen. Thus, it 1s possible to select a desired thumbnail
from among the displayed thumbnails by pointing and click-
ing 1t with a cursor, and then to view the content of the
selected thumbnail.

In such a thumbnail screen, the library section 1s also
divided into each file, such as a video-recorded program file,
a moving image file, or the like, mentioned above. Therelore,
it should be noted that the type of each content, such as each
file 1n the TV program and library, Internet data introduction
information, or the like, 1s referred to as a category in the
following sections.

A data display method of the apparatus with thumbnail
display has been proposed as another example. In the data
display method, thumbnails for respective categories are
arranged 1n an XY Z coordinate space, and the thumbnails are
visible from various viewpoints, thus making 1t possible to
select the thumbnail of a desired content. Reference may be

made to JP-A-10-187743 for example.

In this data display method, the Z-axis 1n the depth direc-
tion 1s configured to be a coordinate axis for indicating date
and time, and along the Z-axis a calendar model for indicating
date and time 1s displayed. The X axis, parallel to the display
screen and in the horizontal direction, 1s configured to be a
coordinate axis for indicating the type of categories, and a
category model for indicating the name of categories, such as

“document”, “1mmage” or “planning conference”, 1s arranged
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and displayed 1n the X direction. Moreover, for each category
model, thumbnails belonging to the category are arranged in
the Z-axis direction.

The thumbnails, which are arranged 1n a three dimensional
(3D) space, are VlSlble from a different Vlewpomt 1N accor-
dance with 1nstructions to change the viewpoint given by an
input unit. When the viewpoint 1s brought closer to a thumb-
nail, the display of thumbnail 1s enlarged accordingly. When
a desired thumbnail 1s specified and clicked, the thumbnail 1s
selected, with 1ts content being displayed.

SUMMARY OF THE INVENTION

In the foregoing invention described mn JP-A-2004-
221672, since thumbnails for each content are scroll-dis-
played from right to left, it 1s possible to introduce a lot of
contents. However, 1n order to select a desired content, 1t 1s
necessary to specily and click a thumbnail of a desired con-
tent with a cursor from the thumbnail screen that 1s scrolling
as above, or from a flow of a number of thumbnails. It 1s
difficult to select the desired thumbnail from among the mov-
ing numerous thumbnails.

Furthermore, since the thumbnails are provided for each
category on the thumbnail screen, 1t may be possible to select
the thumbnail of the desired content easily and without fail by
fixing a cursor at a position where the thumbnail of the cat-
egory desired to be searched flows, and then by clicking when
the thumbnail of the desired content tlows to overlie the
cursor. However, 1t takes a certain amount of time to select a
desired thumbnail with this manner.

Besides, since all categories are simultaneously displayed,
the size of the thumbnails that are simultaneously displayed
decreases with an increase 1n the number of categories, thus
making it less easy to determine the contents.

On the other hand, 1n the data display method described 1n
the above JP-A-10-187743 as well, thumbnails of contents
are also provided for each category and displayed, and the
arrangement of the thumbnails can be seen from various
directions, as 1s the case with the above. Therefore, it may be
possible to search the thumbnail of the desired content by
viewing thumbnails from an easy-to-view direction.

However, 1n the data display method described 1n the above
JP-A-10-187743 as well, since all categories are simulta-
neously displayed, as 1s the case with the apparatus with
thumbnail display described in JP-A-2004-221672, each
thumbnail 1s displayed 1n a small size, thus making it difficult
to view the displayed content. Therefore, 1t becomes more
difficult to find out the thumbnail of the desired content. Here,
although 1t may be possible to identify the displayed content
of the thumbnail without difficulty by bringing a viewpoint
closer to the thumbnail, an operation for that purpose (1.. an
input operation for mstructing a change in the viewpoint) 1s
needed. Unless the viewpoint 1s changed, the display state of
the thumbnail screen 1s held unchanged.

In addition, also 1n the data display method described in the
JP-A-10-187743, an operation for giving instructions with
cursor 1s needed 1n order to select the thumbnail of the desired
content. The operation includes many kinds, such as opera-
tions for instructing to change the viewpoint, specilying a
thumbnail, and selecting a thumbnail (clicking), thus posing
an problem with respect to operations.

It 1s an object of the present mnvention to provide an appa-
ratus with thumbnail display configured to be able to solve
such problems and to select a desired thumbnail on a 3D
display thumbnail screen easily, rapidly, and reliably.

In order to achieve the above object, accordlng to one
aspect of the present invention a thumbnail screen is provided
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on which layers for respective categories for indicating the
type of categories are disposed 1n the Z-axis direction, or in
the depth direction, thumbnails are disposed 1n the X-axis
direction, or 1n the horizontal direction, for each layer, and a
category name display part 1s provided that represents the
name of the highest rank layer category which 1s disposed on
the most front side or the nearest side 1n the Z-axis direction.

In order to accomplish the object, according to another
aspect of the present invention, an apparatus with thumbnail
display comprises: a display means for displaying a thumb-
nail screen 1n which layers for respective categories for indi-
cating the kind of category are disposed 1n the Z-axis direc-
tion, or in the depth direction, thumbnails are disposed 1n the
X-axis direction, or in the horizontal direction, for each layer,
and a category name display part for displaying category
names 1s included; a first operation means for selectively
gving focus to any one of the thumbnail located on a given
position of a layer of the highest rank layer category and the
category name display part; a second operation means for
scrolling the layers disposed in the Z-axis direction 1n the
Z-axis direction; a third operation means for scrolling the
thumbnails disposed on the layer 1n the X-axis direction in the
X-axis direction; and a fourth operation means for displaying,
the content corresponding to the focused thumbnail on the
display screen, wherein a category can be selected by the
Z-axi1s direction scroll, and a desired thumbnail of the
selected category can be selected by the X-axis direction
scroll.

Additionally, the apparatus with thumbnail display accord-
ing to the present mvention has a means for causing the
disposed layers to scroll in the Z-axis direction and for caus-
ing the thumbnails disposed on the layer to scroll in the X-axis
direction alternately at a predetermined cycle when neither
the scroll 1n X-axis direction nor the scroll 1n Z-axis direction
1s performed by the second and third means after a lapse of a
predetermined time.

Preferably, the second operation means may be configured
to enable the scroll of the disposed layers to be scrolled 1n the
7-axi1s direction when the category name display part 1s given
a focuse.

Preferably, the category name display part may be config-
ured to display the name of the highest rank layer category.
Therefore, when the highest rank layer category changes due
to the scroll of the layers in the Z-axis direction, the name
displayed on the category name display part also changes to
that of the category that has newly become the highest rank
layer.

Preferably, the third operation means may be configured to
enable the scroll in the X-axis direction of the thumbnails on
at least the highest rank category layer when a thumbnail on
the highest rank category layer has focus.

Preferably, each category layer 1s endlessly arranged such
that the layers can be repeatedly and sequentially displayed
during the scroll 1n the Z-axis direction, and the thumbnails
on each layer are endlessly arranged such that they can be
repeatedly and sequentially displayed during the scroll in the
X-axis direction.

Preferably, the thumbnail, which 1s put out of the thumbnail
screen during the scrolls 1n the X-axis direction and Z-axis
direction, 1s put out while fading out, while the thumbnail,
which newly emerges on the thumbnail screen, emerges while
fading 1n.

Preferably, the categories include an “on-the-air program”™
category regarding a TV program currently on the air and the
content being received 1s displayed 1n stead of a thumbnail on
the thumbnail display region of the “on-the-air program”
where focus 1s given.
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Preferably, the categories include an “on-the-air program”
category regarding a TV program currently on the air or being
received and the content of the thumbnail of the “on-the-air
program’ category changes at each point 1n time of a prede-
termined interval to the content recerved at that time 1n point.

Preferably, the apparatus with thumbnail display 1s config-
ured such that categories can be added or deleted.

Preferably, the apparatus with thumbnail display has a fifth
means for changing an arbitrary layer to the highest category
layer by selecting that layer from the row of each category
layer disposed 1n the Z-axis direction.

Preferably, the fifth means 1s configured to select a region
other than the layers on the thumbnail screen to scroll the row
of layers 1n the Z-axis direction.

According to the embodiments of the present invention, a
plurality of thumbnails of the same category are simulta-
neously displayed on the screen, thus making it easy to 1den-
tify and search contents.

Moreover, according to the present invention, it 1s possible
to easily scroll each row of category layers in the Z-axis
direction with a 3D display of thumbnails. It 1s also possible
to easily scroll the row of thumbnails of the same category in
the X-axis direction, thus making it possible to 1dentity each
category thumbnail and to search a desired content with a
small number of operation keys. Additionally, easy opera-
tions are facilitated and erroneous operations are prevented.

Further, since the category name display part 1s displayed
that displays the name of the category whose layer1s disposed
on the most front side 1n the Z-axis direction, it 1s possible to
identify the category which 1s scrolled 1n the Z-axis direction
without fa1l while disposing the row of each category layer in
the Z-axis direction.

Other objects, features and advantages of the invention will
become apparent from the following description of the
embodiments of the invention taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing an embodiment of an
apparatus with thumbnail display according to the present
invention;

FIG. 2 1s a schematic diagram showing an exemplary
remote control employed in the apparatus with thumbnail
display shown in FIG. 1;

FIG. 3 1s adiagram showing a display state of an exemplary
thumbnail screen displayed on a display screen of a display
unit 1n FIG. 1;

FI1G. 4 1s a diagram showing another display state different
from the thumbnail screen shown FIG. 3;

FIG. 5 1s a diagram showing another display state different
from the thumbnail screens shown in FIGS. 3 and 4;

FIG. 6 1s a diagram schematically showing the structure of
layers constituting the thumbnail screen;

FIG. 7 1s a diagram explaining a display pattern on the
display screen of the thumbnail screen;

FIGS. 8A and 8B are diagrams explaining the scroll of
layers 1n the X-axis direction on the thumbnail screen;

FIGS. 9A, 9B, and 9C are diagrams showing the scroll of
the thumbnail screen 1n the X-axis direction;

FIG. 10 1s a diagram showing a change 1n brightness of
thumbnails during the scroll of the thumbnail screen;

FIGS. 11A and 11B are diagrams explaining the scroll of
the row of category layers in the Z-axis direction on the
thumbnail screen;

FIGS. 12A, 12B, and 12C are diagrams showing the scroll
of the thumbnail screen 1n the Z-axis direction;
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FIG. 13 1s a flow chart 1llustrating an exemplary operation
of the embodiment shown 1n FIG. 1;

FI1G. 14 1s a flow chart showing a specific example of a step

109 in FIG. 13; and
FIGS. 15A and 15B are diagrams showing the scroll in the
Z-axi1s direction by mouse operations.

DESCRIPTION OF THE EMBODIMENTS

Embodiments according to the present mvention will be
described 1n the following sections with reference to the
appended drawings.

FIG. 1 a block diagram showing an embodiment of the
apparatus with thumbnail display according to the present
invention, wherein 1 1s a system processor, 2 1s an internal
storage, 3 1s an external storage, 4 1s a display control device,
5 1s a display device, 6 1s an mput control unit, 7 1s an 1input
device, 8 1s amouse, 91s akeyboard, 10 1s a remote controller,
11 1s a communication apparatus, and 12 1s a broadcast
receiving apparatus.

In FIG. 1, the apparatus with thumbnail display of this
embodiment 1s, for example, a personal computer provided
with functions to recerve TV programs, to capture data from
disks, such as a CD (Compact Disk), a DVD (Digital Versatile
Disc) or the like, to capture data from a portable camera, or the
like. In the apparatus with thumbnail display, a command
signal generated through the operation of an input device 7,
which includes the keyboard 9, mouse 8, and remote control-
ler 10, 1s 1inputted from the mput control unit 6, and then the
system processor 1 controls various parts and performs vari-
ous processing using the internal storage 2.

Data of the TV programs and voice programs are receirved
by the broadcast recerving apparatus 12 and displayed by the
display device 5 under the control of the display control
device 4. A TV program that 1s set to be recorded by reserva-
tion 1n advance 1s also receirved by the broadcast recerving
apparatus 12 at a preselected date and time, and stored 1n the
external storage 3 as a file. Moreover, program information
received through EPG 1s also stored in the external storage 3
as a file.

The communication apparatus 11 communicates with
other equipment, such as a portable camera (video camera or
digital still camera), or communicates through the Internet,
and 1s capable of connecting to a disc form medium or a card
type medium to read data from them.

Specifically, 1t 1s possible to read 1image data (moving
image data or still image data) recorded in a card type
memory incorporated in a portable camera by directly con-
necting the communication apparatus 11 to the portable cam-
era. Furthermore, 1t 1s also possible to read image data
recorded 1n the card type memory by taking out the card type
memory Irom the portable camera and attach 1t to the com-
munication apparatus 11. The read image data 1s stored 1n the
external storage 3 as one file. Moreover, image data (picture)
that 1s photographed by a camera-equipped cell phone and
recorded 1n a built-in memory can be read by the communi-
cation apparatus 11, and 1s similarly stored 1n the external
storage 3 as one file.

Image data and voice data obtained from a CD or a DVD
are also stored 1n the external storage 3 as a {ile.

The files stored 1n the folders are available for accessing to
information by registering the folders having the above stored
files 1n a library. In registering the folders in the library, a path
name for the folder, and attribute information corresponding,
to the content of the folder are registered. The content means
data itself such as moving data, still image data, picture, voice
data or the like. The attribute information comprises informa-
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tion introducing the content, thumbnail, or the like. For
example, 1n the case of a reservation-recorded moving 1mage
content of a TV program, thumbnail, channel, broadcasting
date and time, information on whether i1t 1s watched after
recording, and information on promos, performers or the like
from the EPG are associated with the content and stored.

The thumbnail 1n the attribute information 1s a reduced
representative 1image corresponding to the content, and 1s
displayed 1n a thumbnail screen as described later.

As for a TV program now on the air or currently being
broadcast, a latest image which 1s captured 1n correspondence
to a channel 1s temporarily stored as a thumbnail, and the time
at the capture as well as EPG information associated with the
image 1s used as attribute information.

It 1s also possible to register an Internet URL as well as a
general file as access targets of the apparatus with thumbnail
display accesses by registering a name and address informa-
tion used for displaying them, and image information, such as
a banner or the like.

Moreover, 1t 1s possible to register only unread e-mails as
access targets of the apparatus with thumbnail display by
registering the address of a mail server.

Each file 1s classified into a category and stored in the
library of the external storage device 3. The category repre-
sents the type of content, and includes: an “on-the-air pro-
gram’ category into which the contents of an on-the-air TV
program and a voice program are classified; an “unwatched
program” category into which a program 1s classified that 1s
not watched after being reservation-recorded; a “video-re-
corded program” category into which the content of a
recorded TV program and the content obtained from a record-
ing medium, such as a DVD or the like, are classified; a
“picture and still 1image™ category into which the content of
still image data, pictures, or the like, obtained from a portable
camera or a camera-equipped cell phone 1s classified; a
“voice” category mto which recorded data of a voice pro-
gram, and the content obtained from obtained from a CD or
the like are classified; a “link collection™ category into which
links to files, such as Internet URL, or the like, are classified;
and an “unread e-mail” category into which unread e-mails
are classified. The category i1s not restricted to the above
examples. Taking picture data obtained from a camera-
equipped cell phone as an example, they may be divided into
different albums, and the each album may be classified into
different categories.

The folders 1n the external storage device 3 can be regis-
tered 1n the library for each category, and 1t 1s determined
whether the files 1n the folder can be accessed by an extension
or an attribute of the file. For the on-the-air TV programs or
voice programs that are classified into the “on-the-air pro-
gram’ category, only the attribute information 1s stored in the
library, and category information representing the “on-the-air
program’” 1s included 1n the attribute information.

FIG. 2 1s a diagram showing a specific example of the
operation parts of the remote controller 10 mn FIG. 1, wherein
13 1s a menu key, 14U 1s an up direction key, 14D 1s a down
direction key, 14R 1s a night direction key, 14L 1s a left direc-
tion key, and 15 1s a decision key or enter key.

In FIG. 2, the remote controller 10 1s provided with opera-
tion keys for operating the apparatus with thumbnail display
illustrated in FIG. 1 1n various ways. Around the decision key
15, direction keys are provided that include the up direction
key 14U, down direction key 14D, right direction key 14R,
and left direction key 14L.. A menu key 13 1s also provided.
The direction keys 14U, 14D, 14R, 14L and decision key 15

are provided with capabilities for controlling display when
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the apparatus with thumbnail display 1s 1n a mode of search-
ing the files stored 1n the external storage device 3, as
described later.

Here, 1t should be noted that although other operation keys
for operating the apparatus with thumbnail display in various
manners are provided in addition to the direction keys 14U,
14D, 14R, 14L and decision key 15, they are omitted 1n the
figures. Those keys are, for example, a power on/oil key, a
channel selection key (numeric keypad or the like) for TV
programs or the like, a volume control key, a record/play key,
a menu key or the like. When any one of the operation keys 1n
the remote controller 10 1s operated, an instructions corre-
sponding to such operations are transmitted as infrared infor-
mation to the mput control unit 6 shown 1n FIG. 1. When such
infrared information 1s received, the system processor 1 in the
apparatus with thumbnail display operates according to the
instructions, controlling various parts and performing a pre-
determined processing.

When the menu key 13 1s operated 1n the remote controller
10 shown 1n FIG. 2, a menu screen (not shown) 1s displayed
on the display screen of the display device 5 shown in FIG. 1.
From the menu screen, 1t 1s possible to select various modes
configurable by the apparatus with thumbnail display. The
selection of the mode from the menu screen 1s carried out by
operating the direction keys, including 14U, 14D, 14R, 14L,
or decision key 15, or by operating the mouse 8. When an
information reading mode 1s selected, for example, a 3D
(three dimensional) thumbnail screen i1s displayed on the
display screen of the display device S. Therefore, it 1s possible
to efficiently search a desired content having excellent vis-
ibility from large amounts of contents by simply operating
direction keys 14U, 14D, 14R, 141, or decision key 15 1n the
remote controller 10.

To simplity the explanation, 1n the first place, an informa-
tion reading mode 1 an embodiment of the apparatus with
thumbnail display will be described without considering the
scroll of the thumbnail.

FIG. 3 to FIG. 5 are diagrams showing an exemplary
thumbnail screen displayed on the display screen of the dis-
play device 5 shown 1n FIG. 1, wherein 5a 1s a display screen,
16 1s a thumbnail screen, 17A,, 17A,, 17B,, 178, 17C,,
17C,, 17D, ,, and 17D , are thumbnails for each category, 18a
and 186 are calendar display parts, 19 1s a category name
display part, 20 1s a focus, and 21 1s an attribute information
display part.

In FIG. 3, the thumbnail screen 16, which i1s displayed on
the display screen Sa of the display device 5, 1s three dimen-
sionally displayed 1n such a way that thumbnails are disposed
in the horizontal direction (X-axis direction) of the display
screen Sa, and categories are disposed in the depth direction
(Z-ax1s direction). Such thumbnails are read from the file
attribute information of the external storage device 3 1n FIG.
1, and classified according to the category, with the thumb-
nails of the same category being disposed in the X-axis direc-
tion.

As described above, the category includes “on-the-air pro-
gram”, “unwatched program”, “video-recorded program”,
“picture and still image”, “voice™, “link collection™, “unread
¢-mail” or the like. These categories, “on-the-air program”,
“video-recorded program”, “picture and still 1mage”,
“voice”, “link collection” and “unread e-mail” are displayed
on the thumbnail screen 16 using the thumbnails obtained
from the file attribute information.

On the thumbnail screen 16, the thumbnails of the same
category are displayed in two rows, the upper and lower sides.
Specifically, for a category A, the row of thumbnail 17A,,1s
displayed on the upper side and the row of the thumbnail
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17A , 1s displayed on the lower side. Stmilarly, for next cat-
egory B 1n the Z-axis direction, the row of the thumbnail
178, ,1s displayed on the upper side and the row of the thumb-
nail 17B, 1s displayed on the lower side. For next next cat-
cegory C in the Z-axis direction, the row of the thumbnail
17C,,1s displayed on the upper side and the row of 17C, 1s
displayed on the lower sides. For a category after the next next
one 1n the Z-axis direction, the row of the thumbnail 17D, ,1s
displayed on the upper side and the row ot 17D ,, 1s displayed
on the lower side. Here, it 1s assumed that thumbnails rows of
four categories, A to D, are arranged in the Z-axis direction.

Calendar display parts 18a, 185 are provided between the
region where the upper and lower row thumbnails are dis-
played. Current date and day of the week are displayed on the
calendar display part 18a, and current time 1s displayed on the
calendar display part 1856. Likewise, a category name display
part 19 1s provided between the calendar display parts 18a and
185, and the name of the category which 1s displayed on the
most front side or the nearest side 1n the Z-axis direction 1s
displayed on the display part 19. (Here, the category A 1s
displayed on the most front side or the nearest side. The
category whose row of thumbnails 1s displayed on the most
tront side or the nearest side like this, 1s referred to as a highest
rank layer category hereinafter; the rank of the layer of a
category 1s given such that the rank becomes lower as the
category 1s displayed on the remoter side or the more back
side.) Furthermore, a frame shape focus 20 1s displayed so as
to indicate that any one 1s currently selected out of the thumb-
nail of the highest rank layer category located on the upper
thumbnail row, the thumbnail of the highest rank layer cat-
egory located on the lower thumbnail row, and the category
display part 19.

It should be noted that the highest rank layer category
refers to the category which i1s actually displayed in the
thumbnail screen 16, and as described later, the positional
relation 1n the arrangement of categories 1n the Z-axis direc-
tion may change, and even when the arrangement relation in
that direction actually changes, the category whose thumb-
nails are newly displayed on the most front side, 1s referred to
as the highest rank layer category, and the category whose
thumbnails are displayed on the most back side, 1s referred to
as the lowest rank layer category.

In the three-dimensionally displayed thumbnail screen,
thumbnails are displayed such that the deeper in the Z-axis
direction a category is displayed (1.e., the layer 1s ranked
lower), the smaller the display size of the thumbnails of the
category becomes, and part of the thumbnail of a lower rank
layer category 1s displayed as 11 a viewpoint lies on the center
in the X-axis and Y-axis directions of the display screen 3a,
thus adding depth to the display.

The thumbnail screen 16 shown 1n FIG. 3 shows a state in
which the focus 20 lies on the category name display part 19
(the state 1n which the focus 20 lies like this is referred to as
have focus hereimnatter). When the up direction key 14U of the
remote controller 10 shown 1n FIG. 2 1s operated 1n such a
state, the focus 20 moves upwards (1.e. Y-axis direction) and
one of the upper side thumbnails 17A,; of the highest rank
layer category A has focus. An attribute information display
part 21 1s displayed below the focused thumbnail 17A,,, and
introduction information as the attribute information of a
content corresponding to the thumbnail 17A,, read from the
external storage device 3 1s displayed on the attribute infor-
mation part 21.

In a stmilar way, when the down direction key 14D of the
remote controller 10 shown 1n FIG. 2 i1s operated 1n a stage
shown 1n FIG. 3, the focus 20 moves downward (1.e. Y-axis
direction), and one of the thumbnails 17A ,, located on the
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lower side of the highest rank layer, has focus as shown 1n
FIG. 5. The attribute information display part 21 1s displayed
on the upper side of the focused thumbnail 17A ,,, and 1ntro-
duction information as the attribute information of a content
corresponding to the thumbnail 17A ,, read from the external
storage device 3 1s displayed on the attribute information
display part 21.

Here, for category A, as shown in FIG. 6, a layer 22A 1s
constituted of two rows of thumbnails 17A of the same size
and shape which are neatly arranged on the upper and lower
sides. Similarly, for categories B to D, layers 22B to 22D are
constituted. The 3D 1mage, which 1s visible when the layers
22 A to 22D, which are evenly spaced in the Z-axis direction,
are viewed from a viewpoint 23 towards the back side 1n the
7-axis direction, 1s shown 1n the thumbnail screen 16 shown

in FIG. 3 to FIG. 5.

More specifically, as shown in FIG. 7, assuming that when
the identically sized layers 22A, 22B, 22C, 22D of each
category A, B, C, D, which are equdistantly spaced 1n the
Z-axis direction, are viewed from a viewpoint 23 in {front of
the layer 22A of the most front side category A (i.e. highest
rank layer category), the visual field 24 A with respect to the
layer 22 A 1ncludes only part of the layer 22A, then the visual
ficld 24B with respect to the layer 22B 1s wide enough to
include approximately the whole layer 22B, the visual field
24C with respect to the layer 22C 1s wider compared with the
s1ze of the layer 22C, and the visual field 24D with respect to
the layer 22D 1s much wider compared with the size of the
layer 22D. When displaying how the layers 22A to 22D look
like when viewed from the viewpoint 23 1n the Z-axis direc-
tion like this on the screen, the visual fields 24A to 24D are
displayed 1n the size shown on the display screen 3a. There-
fore, the more distant the layers are from the viewpoint 23, the

smaller the layers look, thus display state being as shown 1n
FIG. 3 to FIG. 5.

Returning to FIG. 4, the focus 20 lies on the upper side
thumbnail 17A ,,of the category A, indicating that the thumb-
nail 17A,, has focus. The thumbnail 17A,, having focus like
this means that the thumbnail 17A,; 1s specified. In other
words, FIG. 4 illustrates that the thumbnail 17A,, of the high-
est rank layer category A has focus and 1s specified. Further-
more, the attribute information display part 21 1s displayed
below the thumbnail 17A,, that represents introduction infor-

mation such as a title or the like for introducing the content of
the thumbnail 17A,,.

The focus 20 can be moved up and down. In other words,
the focus 20 can be moved 1n the Y-axis direction. The opera-
tion of the up direction key 14U and down direction key 14D
of the remote controller 10 (FI1G. 2) allows the focus 20 to be
raised or lowered. When the down direction key 14D of the
remote controller 10 1s operated one time 1n the state shown in
FIG. 4 where the thumbnail 17A,; has focus, the focus 20
moves from the thumbnail 17A ,,to the category name display
part 19 below the thumbnail 17A,, indicating that the cat-
cegory name display part 19 has focus and 1s specified as
shown 1n FI1G. 3. Another operation of the down direction key
14D of the remote controller 10 1n the state shown 1n FIG. 3
moves the focus 20 from the category name display part 19 to
the thumbnail 17A 5 of the category A below the category
name display part 19, indicating that the thumbnail A, has
focus and 1s specified as shown in FI1G. 5. When the thumbnail
A, has focus, the attribute information display part 21 1s
displayed on the upper side of the thumbnail 17A,. The
attribute information display part 21 represents the attribute
information, such as a tile or the like, for itroducing the
content of the thumbnail 17A .

10

15

20

25

30

35

40

45

50

55

60

65

10

When the up direction key 14U of the remote controller 10
1s operated one time 1n the state shown 1n FIG. 5, the focus 20
moves from the thumbnail 17 A , to the category name display
part 19 above the thumbnail 17A ,, indicating that the cat-
cgory name display part 19 has focus and is specified as
shown in FI1G. 3. When the up direction key 14U of the remote
controller 10 1s operated another time, the focus 20 moves
from the category name display part 19 to the thumbnail
17A,,of the category A above the category name display part
19, indicating that the thumbnail 17A , has focus and 1s speci-
fied. Along with this, the attribute information display part 21
1s displayed below the thumbnail 17A,..

When the up direction key 14U of the remote controller 10
1s operated 1n the state where the upper thumbnail 17Au has
focus as shown 1n FIG. 4, the focus 20 moves to the lower
thumbnail 17A , as shown 1n FIG. 5. When the down direction
key 14D of the remote controller 10 1s operated 1n the state
where the lower thumbnail 17A 5 has focus as shown 1n FIG.
5, the focus 20 moves to the upper thumbnail 17A ,,as shown
in F1G. 4. In other words, 1t 1s possible to move up and down
the focus 20 repeatedly and endlessly.

In this way, the focus 20 can be moved up and down every
time the up direction key 14U and the down direction key 14D
of the remote controller 10 are operated, thus enabling the
specification of the upper thumbnail 17A,, or the lower
thumbnail 17A , of the highest rank layer category A as well
as giving focus to the category display part 19.

When the decisionkey 15 shown 1n FIG. 2 1s operated in the
state where the thumbnail 17A,, or 17A,, has focus and 1s
specified as described in the foregoing, the selection of the
specified thumbnail 17A,,0r 17A ,,1s confirmed. This causes
the content corresponding to the selected thumbnail 17A,,or
17A,, to be read from the external storage device 3 (FIG. 1)
and to be displayed on the display screen 5a. If the content of
the selected thumbnail 17A,,0r 17A, 1s stored 1n the library
of the external storage device 3 shown 1n FIG. 1, the content
1s read from the library and displayed on the display screen
5a. It, for example, the thumbnail 17A ,,;or 17A  represents a
“recorded program” and the content 1s recorded moving
images, then the moving images are played and displayed on
the display screen Sa. Alternatively, i the thumbnail 17A ,;or
17A,, represents an “on-the-air program” category and the
content 1s from a TV program now on the air, the content,
which 1s received by the broadcast recerving apparatus 12
shown 1n FIG. 1, 1s displayed on the display screen 3a as 1t 1s.

It should be noted that the focus 20 lies on a category
thumbnail only when it 1s the highest rank layer, and that it 1s
when the focus 20 1s on the thumbnail that the content corre-
sponding to the thumbnail can be selected and displayed.

As described 1n the following sections, this embodiment
features that 1t 1s possible to efficiently search a desired high-
visibility content out of a large amount of contents with a
small operation by automatically scrolling the thumbnails 1n
the X-axis direction when the thumbnails 17 (note that the
thumbnails 17A,, 17A,, . .., 17D, 17D, are collectively
referred to as thumbnails 17) has focus, and by automatically
scrolling the thumbnails 1n the Z-axis direction when the
category name display part 19 has focus on such a thumbnail
screen 16.

Next, scroll operations in the X-axis and Z-axis directions
and a content selection method will be explained taking the
acceleration of the scroll operations by the rnight and-left
direction keys, 14R and 14L., of the remote controller 10 as an
example.

As shown in FIG. 4 and F1G. 5, when a category thumbnail
has focus, 1t 1s possible to accelerate the scroll of the row of
the thumbnails 17 1n the X-axis direction, or in the right or left
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direction, and to change the scroll direction by operating the
right direction key 14R or lett direction key 14L of the remote
controller 10 shown 1n FIG. 2. When the scroll 1in the X-axis
direction 1s performed, the thumbnail which 1s displayed at
the head of the scroll goes out of the display screen Sa.

Simultaneously, a new thumbnail emerges on the screen from
the opposite direction. At this time, the focus 20 1s displayed
on the row of the same thumbnails. Theretore, the thumbnail
that has focus with the transfer of the focus 20 sequentially
changes. In this way, 1t 1s possible to search and select the
thumbnail of a desired content.

In this case, the thumbnails are conceptually endless. FIG.
8 shows the case where the number of thumbnails displayed is
22. As FIG. 8A shows, when the layer 22 scrolls in the
direction indicated by an arrow X, the forefront thumbnails
17,,, 17 5 1in the screen move to the tail end of the row of the
thumbnails 17 as a broken arrow shows. Moreover, as FI1G. 8B
shows, when the layer 22 scrolls 1n the direction indicated by
an arrow X, the forefront thumbnails 17,,, 17, 1n the screen
moves to the tail end of the row of the thumbnails 17 as shown
by an broken arrow.

FIG. 9A and FIG. 9B show such a scroll in the X-axis

direction, and illustrates only the upper half of the display

screen Sa. Here, the thumbnail of the category A 1s configured
to include A11,A12, A13, Al14, .. ., the thumbnail of category

B 1s configured to include B10, B11l, B12, B13, Bil4,

B15, . . ., and the thumbnail of category C is configured to
include C10, C11, C12, C13, C14, C15, . . ..

FIG. 9A shows a state where the thumbnail A12 1s posi-
tioned at the center of the display screen Sa in the X-axis
direction, and the thumbnail 12 has focus. Assuming that the
layer, or the row of thumbnails, 1s now scrolling 1n the direc-
tion indicated by an arrow, the thumbnail 12 moves from the
center of the screen until reaching a predetermined distance
together with the focus 20. In other words, 1t moves while
having focus. Then, when the thumbnail A12 moves by the
predetermined distance from the center of the screen as
shown 1n FIG. 9B, the focus 20 transfers to the thumbnail
A13, and the thumbnail A13 has focus as shown 1n FIG. 9C.
Then, when the thumbnail A13 moves by the predetermined
distance from the center of the screen, the focus 20 further
transfers to the next thumbnail Al4.

An exemplary method of controlling the focus transter will
be described below.

The thumbnail 12 or the like has a display coordinate on the
display screen. For example, the central part or upper leit
corner of the thumbnail 1s set as a representative coordinate.
The scroll in the X-axis direction 1s implemented by adding a
transier amount to such a representative coordinate for each
predetermined time to perform thumbnail painting to the
representative coordinate. At this time, 11 such a representa-
tive coordinate 1s included in the display coordinate range
corresponding to the predetermined range including the cen-
tral part of the screen on the display screen, the thumbnail 1s
determined to have focus. If the scroll further advances and,
for example, the representative coordinate of the thumbnail
A12 1s out of the predetermined range of the display coordi-
nate, the thumbnail A12 does not have focus. At this time,
since the thumbnail A13 is also scrolling 1n the same way as
the thumbnail Al12, the representative coordinate of the
thumbnail A13 comes to be included in the predetermined
range of the display coordinate, thus the thumbnail A13 hav-
ing focus. It 1s possible to sequentially change the thumbnail
having focus in conjunction with scroll of the thumbnail in the
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X-axis direction by adjusting the predetermined range of the
display coordinate having focus to the thumbnail display
space on the display screen.

Although the foregoing has explained the scroll in the
X-axis direction, the scroll in the X-axis direction can also be
controlled in the same way. Specifically, when the distance of
the representative coordinate of a thumbnail of some category
from a viewpoint in the Z-axis direction 1s within a predeter-
mined range, it can be considered that any one of the thumb-
nails included in the category has focus. Moreover, as
described in detail in the following sections, the thumbnail
having focus may be the one that 1s included 1n the highest
rank layer.

In this way, the thumbnails scroll in the X-axis direction,
and when each thumbnail lies in a predetermined range
including the central part of the screen 1n the X-axis direction,
the focus 20 lies on the thumbnail, and the thumbnail has
focus. This causes each thumbnail to sequentially have focus
along with the advancement of scroll.

In the X-axis direction scroll, the thumbnail that lies off the
lett side of the display screen 5a and 1s not displayed in the
screen (thumbnail A1l in FIG. 9) moves to the tail end of the
thumbnail row, as explained in FIG. 7. If the scroll 1s kept on,

the thumbnail emerges again from the right side of the display
screen Sa, thus thumbnails being displayed endlessly.

It should be noted that the scroll 1n the X-axis direction
shown in FI1G. 9 1s 1n the case where the left direction key 141
of the remote controller shown in FIG. 2 1s operated, and 1t
goes without saying that when the right direction key 14R 1s
operated, the thumbnail row scrolls 1n the direction opposite
to that shown 1n FIG. 9.

Furthermore, the attribute information display part 21 1s
displayed associated with the thumbnail having focus with
the arrival of focus 20, thus information introducing the con-
tent corresponding to the focused thumbnail being displayed.
Therefore, when the thumbnail having focus transfers from
the thumbnail A12 to the thumbnail A13, the introduction
information displayed in the attribute information display
part 21 changes from the content introduction information
corresponding to the thumbnail A12 to the display of the
content corresponding to the thumbnail A13.

In this way, the row of the thumbnails scrolling in the
X-axis direction 1s displayed repeatedly.

In a layer except the highest rank layer, the thumbnail
locating at the end of the display screen in the X-axis direction
fades out, with 1ts color gradually turning to the background
color, or fades 1n, with the thumbnail gradually emerging
from the background color along with the scroll in the X-axis
direction. This 1s implemented by changing the light trans-
mittance of a figure called a mask. The mask has the same
color as the background and has the same size as the thumb-
nail, and 1s piled up in front of the thumbnail locating at the
end of the display screen.

FIG. 10 shows changes 1n the light transmittance of the
mask of the thumbnail 17 scrolling 1n the X-axis direction,
wherein the horizontal axis shows the position 1n the X-axis
direction, and the vertical axis shows the light transmittance
of the mask of the thumbnail 17. Additionally, 1n FIG. 10, the
position P, i1s the place where the left side of the display
screen Sa 1s located, P, 1s a position away from the position P,,
by a predetermined distance (e.g. one fourth of the width of
the thumbnail 17), P, 1s the place where the right side of the
display screen 5a 1s located, and P, 1s the position away from
the position P, by a predetermined distance (e.g. a fourth of
the width of the thumbnail 17). However, the positions P, P,
are not restricted to these.
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In FIG. 10, taking the thumbnail C10 1n FIG. 9 as an
example, the thumbnail C10 1s scrolling in the left direction
shown by an arrow X. I even part of the thumbnail C10 lies
on the region between the positions P, and P,, the thumbnail
C10 1s displayed with constant transmittance. When the
thumbnail C10 moves towards the left and 1ts lett side passes
the position P, (1.e. the thumbnail C10 starts to lie outside the
region between the positions P, and P, ), the transmittance of
the mask starts to decline (i.e. starts to turn to the background
color), and the transmittance of the mask gradually declines
as the thumbnail further scrolls. Then, when the right side of
the thumbnail C10 reaches the position P,, the transmittance
of the mask turns to 0. In this manner, the thumbnail C10
fades out and lies off the left side of the display screen Sa.

Simultaneously with the above, a new thumbnail (thumb-
nail C15) emerges from the right side of the display screen Sa.
After the thumbnail C15, starting from the left side thereof,
emerges from the position P;, the transmittance of the mask of
the thumbnail C15 gradually increases until the left side of the
thumbnail C15 reaches the position P,. After the left side of
the thumbnail C135 passes the position P, the transmittance of
the mask of the thumbnail C135 becomes constant. In this
manner, the new thumbnail C15 emerges from the right side
of the display screen 5a while fading 1n.

The same 1s true of the case where the thumbnail scrolls in
the direction opposite to the above. After the left side of
thumbnail, which has so far been displayed, passes the posi-
tion P, 1t goes ot the display screen Sa while fading out. With
this, anew thumbnail emerges from the left side of the display
screen Sa while fading 1n.

The way described above gives a sense of great depth since
the row of the thumbnails for displaying the categories (cat-
egories B, C, D), which are not on the most front side, 1s faded
in or faded out at both ends of the row, and thereby the number
of the thumbnails 1s kept constant.

It1s possible to accelerate the scroll of the thumbnail screen
16 1n the Z-axis direction and to change the direction of the
scroll by operating the right direction key 14R or left direction
key 141 shown FIG. 2 1n the state where the category display
part 19 shown 1n FIG. 3 has focus.

FIGS. 11 A and 11B are diagrams 1llustrating the scroll in
Z-axi1s direction when the number of categories 1s 4.

When the Z-axis direction scroll 1s accelerated by the
operation of the right direction key 14R of the remote con-
troller 10 1n the sate shown 1n FIG. 3, the layer 22 A which has
come to lie on a more front side than the viewpoint 23 is
disposed behind the layer 22D of category D, which has so far
been the lowest rank layer, as shown by a broken arrow, with
the next layer 22B of category B becoming the highest rank
layer thumbnail as shown in the FIG. 11A. As long as the right
direction key 14R 1s operated, the accelerated scroll in the
Z-axis direction continues, displaying each category end-
lessly. Upon release of a hand from the right direction key
14R, the scroll from the depth to the front side 1s decelerated.

The same 1s true of the case where the left direction key 14L
ol the remote controller 10 1s operated 1n the state shown 1n
FI1G. 3. As FIG. 9B shows, the accelerated scroll in the Z-axis
direction opposite to the above 1s performed and the layer
22 A of the lowest rank layer category A 1s disposed before the
layer 22B of category B, which has so far been the highest
rank layer category, to become the highest rank layer as the
broken arrow shows, with each category being displayed
endlessly. Upon release of a hand from the left direction key
141, the scroll from the front side to the depth 1s decelerated.

FIGS. 12A, 12B, and 12C are diagrams showing the scroll
in the Z-axis direction in the thumbnail screen 16 and show
upper half of the display screen 3a.
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FI1G. 12A shows the same state as that shown 1in FIG. 3,
wherein category A 1s the highest rank layer category.

When the right direction key 14R of the remote controller
10 shown 1n FIG. 2 1s operated 1n such a state, the thumbnail
screen 16, thereby the arrangement of the layers 22A, 22B,
and 22C of each category A, B, and C, does not scroll 1n the
X-axis direction, but scrolls towards the front side along the
Z-axis direction (this 1s referred to as scroll i the Z-axis
direction), and these layer 22 A, 22B, and 22C come nearer. In
this case, the viewpoint 23 (FIG. 11) lies 1n the center of the
display screen 5a as described above. Therefore, the layers
22A, 22B, and 22C of each category disposed on the uppers
side are displayed to move upward while moving towards the
front side. Furthermore, layers 22A, 22B, and 22C of each
category, which are not shown 1n the figures, disposed on the
lower side are displayed to move downward while moving
towards the front side.

Then, when the layer 22A of category A lies at the front
side of the viewpoint 23 to cease to be displayed on the screen
as the FIG. 12B shows, next category B becomes the highest
rank layer category. Furthermore, the category name to be
displayed 1n the category display part 19 changes to the new
highest rank layer category B along with the change of the
highest rank layer category. With this, the new layer 22D of
category D 1s additionally displayed as a layer of the lowest
rank layer category at a position most distant from the view-
point in the Z-axis direction. At this time, as explained 1n FIG.
11, the layer 22 A of category A 1s disposed behind (at the back
of) the layer 22D. At this time, 1t 1s shifted by three pieces of
thumbnail 1n the X-direction so as to display the whole
thumbnail of the category.

When the right direction key 14R of the remote controller
10 shown 1n FIG. 2 1s further operated, the scroll in the Z-axis
direction continues, and the layer 22B of category B lies at the
front side of the viewpoint 23 to cease to be displayed. In
stead, next category C becomes the highest rank layer cat-
egory, with the layer 22C being displayed at the most front
side. With this, a layer 22 A of category A as a new category 1s
additionally displayed as the lowest rank layer category at a
position most distant from the viewpoint 1n the Z-axis direc-
tion

When the left direction key 14L of the remote controller
shown 1n FIG. 2 1s operated, each category inversely scrolls
from the front side towards the back 1n the Z-axis direction. A
new category emerges Irom the front side to become the
highest rank layer category, and the lowest rank layer cat-
egory ceases to be displayed.

In this manner, as long as the right direction key 14R or the
lett direction key 14L of the remote controller shown 1n FIG.
2 15 operated, such a scroll in the Z-axis direction continues,
and the highest rank layer category changes.

In this way, 1t 1s possible to select a desired category
quickly by operating the right direction key 14R or the left
direction key 14L of the remote controller to accelerate the
scroll 1n the Z-axis direction. Moreover, 1t 1s possible to
confirm whether the desired category has been selected from
the content displayed in the category name display part 19,
where the name of the highest rank layer category, of which
thumbnail 1s displayed on the most front side, 1s displayed.

It should be noted that also 1n the case of such a scroll in the
Z-axis direction, as 1s the case with the scroll in the X-axis
direction, the thumbnail 17 of a layer 22 fades out when the
layer 22 goes out from the thumbnail screen 16 1n the Z-axis
direction, and the thumbnail 17 fades in when the layer of a
new category comes 1nto the thumbnail screen 16.

Both in the X-axis direction scroll and Z-axis direction
scroll, the scroll 1s suspended for a certain time (e.g. for one or
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two seconds) every time the focus transiers 1n order to facili-
tate the 1dentification of the category and thumbnail.

Moreover, 1n order to display the whole thumbnail of the
whole category, when there 1s no operation by the remote
controller 1n a state, where the thumbnail screen 16 1s dis-
played, even after a predetermined time T, elapses, the screen
changes over to a state where the X-axis direction scroll and
Z-axi1s direction scroll are repeated alternately every time a
predetermined time, which 1s determined by random num-
bers, elapses.

In the above state where the X-axis direction scroll and
Z-axi1s direction scroll are alternately repeated, the automatic
scroll 1n both the X-axis direction and Z-axis direction are
predetermined one-direction scrolls.

Furthermore, the category name display part 19 (FIG. 12)
1s a fixed layer, and 1s located at a fixed position. Therefore,
even if the layer 22 scrolls inthe Z-axis direction, the category
name display part 19 remains to be displayed at a given
location.

The above switchover from the thumbnail screen 16 to the
content display screen as well as the scroll operations in the
X-axis and Y-axis directions are performed in response to the
command information from the remote controller 10 under
the control of the system processor (FI1G. 1), and its flowchart
1s given 1 FIGS. 13 and 14.

In FIG. 13, if no keys are operated including the decision
key 15, right and left direction keys 14R, 141, and others, of
the remote controller 10 shown 1n FIG. 2 1n a state where any
one of the thumbnail screens 16 shown 1n FIG. 3 to FIG. 5 1s
displayed, a series of steps 100, 104, 109, 110 and 100 1n that
order are repeated, with the same thumbnails screen 16
remaining to be displayed. Still more, even i1 the decision key
15 of the remote controller 10 1s operated in the state where
the thumbnail screen 16 1s displayed, in which the focus 20
lies on the category name display part 19, only a series of
steps 100, 101 and 100 in that order are implemented, and
then the flow returns to the implementation of the series of
steps 100, 104, 109, 110 and 100 1n that order, thus the
thumbnail screen 16 remaining to be displayed.

Now, 11 the decision key 15 of the remote controller 10 1s
operated (step 100) in the state where the thumbnail screen
16, shown 1n FIG. 4 or FIG. 5, 1s displayed, the focus 20 lies
on the thumbnail 17A,, or 17A , (step 101). Therefore, the
content of the thumbnail 17A,,or 17A 5, on which the focus
20 lies, 1s displayed (step 102). The content remains to be
displayed until the operation of a key other than the decision
key 15 (step 103).

If the operation key other than the decision key 15 1s oper-
ated while the content 1s displayed, the screen returns to the
original thumbnail screen 16, which 1s, in this case, a state
where the thumbnail screen 16 shown 1n FIG. 4 or FIG. 5 1s
displayed, and the flow returns to a standby state where the
series of steps 100, 104, 109, 110 and 100 in that order are
implemented.

Next, 1f the right direction key 14R or left directionkey 141
of the remote controller 10 1s operated (step 104) 1n the state
where the thumbnail screen 16 shown in FIG. 4 or FIG. 5 1s
displayed, the focus 20 lies on the thumbnail 17A,,0r 17A ,,,
or on the row of the thumbnail 17 (step 105). Therefore, the
row of the thumbnail 17 scrolls in the X-axis direction (step
106) as described above. This scroll 1n the X-axis direction
continues as long as the right direction key 14R or the leit
direction key 14L 1s operated.

Still more, 11 the nght direction key 14R or left direction
key 14L of the remote controller 10 1s operated (step 104) in
the state where the thumbnail screen 16 shown in FIG. 3 1s
displayed, the row of thumbnails 17 of each layer, or the row
of the layers, scrolls 1n the Z-axis direction (step 107) as
described above, since the focus 20 lies on the category name
display part 19 (step 103). This Z-axis direction scroll con-
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tinues as long as the right direction key 14R or left direction
key 14L 1s operated (1.e. until pressing operation of those
direction keys 1s released) (step 108).

I1 the operation of the right direction key 14R or left direc-
tion key 14L of the remote controller 10 1s suspended (step
108) during the above-mentioned scrolling operation in the
X-axis or Z-axis direction, such scroll operations are sus-
pended, and the screen returns to the state where the thumb-
nail screen 16 1s displayed and thumbnails are at rest, and the
flow returns to the standby state where the series of steps 110,
100, 104, 109 and 110 1n that order are implemented.

As described above, 11 the operation keys are not operated
even after a predetermined time t, elapses, the flow enters a
mode of automatic scroll (step 109). This will be explained
below with reference to FIG. 14.

In FIG. 14, when the predetermined time t, elapses (step
200) after the last key operation by a user, an automatic scroll
in the X-axis direction or Z-axis direction starts (step 201).
Then, after the predetermined time, which 1s determined by
random numbers, elapses (step 202) the scroll direction of
the automatic Scroll 1s changed to the X-axis direction or to
the Z-axis direction (step 203). This operation 1s performed
repeatedly as long as an operation key other than the right
direction key 14R or left direction key 14L 1s not operated
(step 204).

I1 an operation key other than the right direction key 14R or
left direction key 14L 1s operated (step 204) during the above
automatic scroll, the flow advances to the step 110 1n FI1G. 13,

then returming to the standby state where a series of steps 110,
100, 104, 109 and 110 1n that order are implemented.

It should be noted that even 11 the up direction key 14U, or
the down direction key 14D 1n the remote controller 10 1s
operated while the content 1s displayed, the display state
remain unchanged. If an operation key other than the decision
key 15 and each direction key, 14U, 14D, 14R 14L., of the
remote controller 10 1s operated (step 109) while the thumb-
nail screen 16 1s displayed, the display mode of the thumbnail
screen 16 terminates.

As described 1n the foregoing, the operation of the up
direction key 14U, down direction 14D, right direction 14R,
and left direction key 14L allows the thumbnail screen 16 to
be scrolled in the Z-axis direction and X-axis direction, and
the thumbnail of the desired category to have focus. The
operation of the decision key 15 allows the content corre-
sponding to the thumbnail having focus to be displayed on the
screen. Just the operation of those operation keys allows a
wide variety of contents to be searched and obtained, thus
ensuring easy access to information.

Moreover, 1n this embodiment, thumbnails of various cat-
egories are configured to be searched even 11 so many thumb-
nails, which are simultaneously displayed on the thumbnail
screen 16, are not displayed on each of the two rows, upper
and lower. Therefore, the thumbnails can be displayed 1n
relatively large size, thus enabling the user to identify the
contents from the thumbnail and to obtain desired contents
casily without fail.

It should be noted that, although the foregoing description
has been provided to illustrate the operation by operation keys
shown 1 FIG. 2, similar operation keys provided on a key-
board 9 (FIG. 1) can also be used to ensure similar informa-
tion access.

Additionally, although the foregoing has described the
selection of a desired thumbnail by scrolling the thumbnail
screen 16, a mouse 8 (FIG. 8) can also be used for the opera-
tion of the thumbnail screen 16 1n this embodiment. This wall
be described in the following sections.

The mouse operation 1s to point a given position on the
thumbnail screen 16 by the mouse cursor and click there. The
pointing operation by the mouse cursor includes an operation

to point an arbitrary category thumbnail on the thumbnail
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screen 16, an operation to point the category name display
part 19, and an operation to point a part other than those.

When the arbitrary category thumbnail 1s pointed by the
mouse cursor on the thumbnail screen 16, 1t becomes the
highest rank layer category.

FIG. 15A shows the thumbnail screen 16 in which the layer
22 of category A 1s the highest rank layer (however, just the
upper half of the thumbnail screen 16 1s shown there). When
the mouse 8 1s operated to point, for example, the thumbnail
17 of category C by the mouse cursor 25, and to click there,
the thumbnail of category C moves 1n the Z-axis direction and
lies at the most front side to become the highest rank layer as
the FIG. 15B shows.

This enables the display of the layer of the desired category,
which can be 1dentified on the thumbnail screen 16, on the
most front side, and the focus 20 lies on the highestrank layer,
as previously described 1n FIG. 9, thus making 1t possible to
rapidly obtain (access) the desired thumbnail 17, thereby the
desired content.

It 1s possible to accelerate the Z-axis direction scroll by
clicking a part other than the thumbnail after pointing the
category name display part 19 and turning the thumbnail
screen 1mto a Z-axis direction scroll state on the thumbnail
screen 16 shown 1in FIG. 15A. Furthermore, when part of the
thumbnail 1s clicked, the clicked category moves to the high-
est rank layer and scrolls in the X-axis direction. If the thumb-
nail in the highest rank layer 1s clicked 1n the X-axis direction
scroll state, the content corresponding to the thumbnail 1s
displayed. If the category name display part 19 1s clicked, the
scroll changes to the Z-axis direction scroll. If a category
thumbnail on a layer other than the highest rank layer, the
clicked category thumbnail moves to the highest rank layer
and scrolls 1n the X-axis direction. If a location other than
those 1s clicked, the X-axis direction scroll 1s accelerated.

The operation of the mouse 8 1n this manner also enables
the thumbnail screen 16 to be scrolled 1n the Z-axis direction
as well as X-axis direction, and enables a desired category
layer 22 to become the highest rank layer while still keeping
the focus 20 positioned on the arrangement of the thumbnail
17 as shown 1n FIGS. 4 and 5. When the desired category layer
22 becomes the highest rank layer, it becomes possible to
search the desired thumbnail 17 immediately by operating the
right direction key 14R or lett direction key 14L of the remote
controller 10 shown 1n FIG. 2, thus making it possible to
access the desired content rapidly.

In this embodiment, the category that can be used 1includes:
“on-the-air program”, “unwatched program”, “recorded pro-
gram”, “picture and still image”, “voice”, “link collection”,
“unread e-mail” or the like, and other categories can also be
added to them, and the existing categories can be divided into
a plurality of categories as required.

In addition, when the “on-the-air program™ category 1s the
highest rank layer category, a still video image of the program
screen at that point of time can be displayed as a'TV program
thumbnail for every predetermined interval (e.g. seconds or
the like). Therefore, for example, every time the thumbnail 1s
displayed, the content of the still video 1image on the thumb-
nail changes. Furthermore, when the focus 20 lies on the
thumbnail of the TV program, the content of the broadcast
received at the point of time may be displayed 1n moving
1mages.

It should be further understood by those skilled 1n the art
that although the foregoing description has been made on
embodiments of the invention, the invention 1s not limited
thereto and various changes and modifications may be made
without departing from the spirit of the mvention and the

scope of the appended claims.
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The mvention claimed 1s:

1. An apparatus with thumbnail display for displaying
thumbnail information of a content to select the content,
comprising:

storage means for storing the content, thumbnail informa-

tion representing the outline of said content, and cat-
egory mformation for classitying said content;

3D display means for disposing said content thumbnail

information 1n an X-axis or a Y-axis direction, which 1s
a surface direction, for each category information to
display them 1in layers, and for disposing a plurality of
said layers 1n a Z-axis direction, which 1s a depth direc-
tion, to three-dimensionally display them after changing
the display size of the thumbnail information depending
on the layer such that the size 1s larger for a more front
side 1n the Z-axis direction; and

operation means for controlling the display layer of the

thumbnail information by said 3d display means, and for
selecting the content to be viewed or accessed by the
apparatus with thumbnail display,

wherein said 3D display means includes a category name

display means for displaying the category name of the
content of the thumbnail information disposed on the
most front side layer 1n the Z-axis direction,

wherein said 3D display means scroll-displays the thumb-

nail information 1n any of the X-axis direction or Y-axis
direction, scroll-displays the thumbnail information 1n
one direction of the Z-axis direction in units of a laver,
and changes the category name display in conjunction
with the scroll in the Z-axis direction, and

wherein said 3D display means displays a predetermined

number of thumbnails less than the number of the con-
tents included 1n the category, wherein thumbnails are
scroll-displayed 1n either the X-axis direction or Y-axis
direction so that all of the contents included in the cat-
egory are thumbnail displayed.

2. The apparatus with thumbnail display according to claim
1, wherein

said 3D display means disposes the thumbnail information

in two rows 1n the X-axis direction for each layer, dis-
plays the layer, which 1s located at the more front side 1n
the Z-axis direction, at the more distant position 1n the
Y-axis direction, and displays the category name
between said two rows of thumbnail information.

3. The apparatus with thumbnail display according to claim
1, wherein

said operation means scroll-displays the thumbnail 1nfor-

mation, which is displayed at the most front side layer in
the Z-axis direction and at a predetermined region 1n the
X-axis direction or Y-axis direction, 1n any of the X-axis
direction and Y-axis direction when 1t has focus, and
scrolls the thumbnail information in a layer unit in one
direction of the z-axis direction when said category
name display has focus.

4. The apparatus with thumbnail display according to claim
1, wherein

said content thumbnail information includes broadcast

video information received by a broadcast receiving
apparatus, and said 3D display means displays the
broadcast video information in real time on any one of
the plurality of thumbnail information.

5. An apparatus with thumbnail display for displaying
thumbnail information associated with a content, comprising;:

display means for displaying a thumbnail screen 1n which

layers, one for a category, for indicating the kind of
category are disposed 1n the Z-axis direction, which 1s
the depth direction, thumbnails are disposed in the
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X-axis direction, which 1s the horizontal direction, for
cach of said layer, 1n a predetermined number less than
the number of contents included 1n the category associ-
ated with the layer, wherein by conducting scrolling the
screen 1n X-axis direction, all of the thumbnails included
in the category are thumbnail displayed, and the thumb-
nails are displayed with the display size of the thumbnail
information being changed depending on the layer such
that the size 1s larger for a more front side layer in the
Z-axis direction, said display means includes a category
name display part for displaying category names of the
content of the thumbnail information disposed on the
most front side layer in the Z-axis direction;
first operation means for selectively giving focus to any of
a thumbnail located on a particular position on the layer
of a highest rank layer category and said category name
display part;
second operation means for scrolling said layers disposed
in the Z-axis direction 1n the Z-axis direction;
third operation means for scrolling said thumbnails dis-
posed on said layers 1n the X-axis direction in the X-axis
direction; and
fourth operation means for displaying the content corre-
sponding to said thumbnail having focus on said display
screen, wherein
said apparatus with thumbnail display enables the Z-axis
direction scroll to select a category and the X-axis direc-
tion scroll to select a desired thumbnail of said category.
6. The apparatus with thumbnail display according to claim
5, further comprising:
means for scrolling said layers disposed in the Z-axis direc-
tion, and scrolling said thumbnails disposed on said
layer 1n the Z-axis direction alternately and automati-
cally 1n a predetermined cycle when neither the Z-axis
direction scroll nor the X-axis direction scroll 1s per-
formed by said second and third operation means until
the elapse of a predetermined time.
7. The apparatus with thumbnail display according to claim
6, wherein
said X-axis direction automatic scroll and said Z-axis
direction automatic scroll suspend the scrolls for a pre-
determined time period 1n a predetermined cycle.
8. The apparatus with thumbnail display according to claim
6, wherein
saild X-axis direction automatic scroll and said Z-axis
direction automatic scroll change scrolling speed when
said second and third means are operated.
9. The apparatus with thumbnail display according to claim
5, wherein
said second operation means enables the scroll of said
layers disposed in the Z-axis direction when said cat-
egory name display part has focus.
10. The apparatus with thumbnail display according to
claim 5, wherein
said category name display means displays the name of
said highest rank layer category, and when the highest
rank layer category 1s changed by the Z-axis direction
scroll of said arrangement of layers, the category name
displayed on said category name display part
changeovers to the name of the category which has
newly become the highest rank layer.
11. The apparatus with thumbnail display according to
claim 5, wherein
said third operation means enables at least the arrangement
of the thumbnails on the layer of highest rank layer
category to be scrolled 1n the X-axis direction when the
thumbnail on said highest category layer has focus.
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12. The apparatus with thumbnail display according to
claim 5, wherein

said layers of each category are disposed such that they are

displayed endlessly, and during the scroll 1n the X-axis
direction, they can be sequentially and repeatedly dis-
played.

13. The apparatus with thumbnail display according to
claim 5, wherein

during the scrolls 1n said X-axis direction and 1n said Z-axis

direction, a thumbnail, which 1s put out from said
thumbnail screen, 1s put out while fading out, and a
thumbnail, which newly emerges on said thumbnail
screen, emerges while fading 1n.

14. The apparatus with thumbnail display according to
claim 5, wherein

one of said categories 1s an “on-the-air program” which 1s

a TV program now on the air, and the received content 1s
displayed instead of said thumbnail on the thumbnail
display region where said category, “on-the-air pro-
gram,” has focus.

15. The apparatus with thumbnail display according to
claim 5, wherein

one of said categories 1s an “on-the-air program”™ which 1s

a TV program now on the air, and the content of said
“on-the-air program’ category thumbnail 1s changed to
that received at that point of time for each point of time
of predetermined time interval.

16. The apparatus with thumbnail display according to
claim 5, further comprising:

fifth means for turning a selected layer into the layer of the

highest rank layer category by selecting an arbitrary
layer out of said row of layers of each category disposed
in the Z-axis direction.

17. The apparatus with thumbnail display according to
claim 16, wherein

said fifth means scrolls said row of layers 1n the Z-axis

direction by selecting a region other than said layer on
said thumbnail screen.

18. A thumbnail displaying method for an apparatus with a
thumbnail display for displaying thumbnail information of a
content to select the content, comprising the steps of:

storing the content, thumbnail information for representing,

the outline of said content, and category information of
said content:

selecting, for each of said category information, thumbnail

information about a predetermined number of contents
less than the number of contents included 1n the cat-

CEory;

disposing the selected thumbnail information 1n the X-axis
or Y-axis direction, which 1s a surface direction, for each
category information to display them 1n layers, and dis-
posing a plurality of layers 1n the Z-axis direction, which
1s a depth direction, to three-dimensionally display them
after changing the display size of the thumbnail 1nfor-
mation depending on the layer such that the si1ze 1s larger
for a more front side layer 1n the Z-axis direction;

scroll-displaying the thumbnail information disposed in
the most front layer 1n the Z-axis direction 1n any of the
X-axis and Y-axis directions;

scroll-displaying the thumbnail information 1n one direc-
tion of the Z-axis direction in units of a layer; and

displaying a category name of the content of the thumbnail
information disposed on the most front side layer 1n the
Z-axis direction.
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